Regulation of ion transport and blood pressure by cytochrome p450 monooxygenases.
Past and recent studies of the cytochrome P450 monooxygenase branch of the arachidonate cascade establish a role for this metabolic pathway in the regulation of vascular tone and tubular ion transport. Functional and electrophysiology studies indicate that the P450 eicosanoids participate in the regulation of vascular potassium and renal sodium channels, and of systemic blood pressures. Associations between genetically controlled alterations in blood pressure and the activity or transcriptional regulation of renal Cyp2c arachidonic acid epoxygenases and Cyp4a omega-hydroxylases document a role for these enzymes in the pathophysiology of hypertension--a leading cause of cardiovascular, cerebral, and renal morbidity and mortality. Associations between a functional variant of the human CYP4A11 gene and hypertension suggest a potential role for this gene as a determinant of polygenic blood pressure control in humans. These results provide new understandings of the role of P450s in renal physiology, as well as conceptually novel approaches for studies of the molecular basis of human hypertension that could lead to new strategies for the early diagnosis and clinical management of this devastating disease.